AD62378¢

UNITED STATES

T A Vit Aot

— na

. CLEARIRGHGUSTE
0B FEDERAL SCIENTIFIC AND
NICAL INFORMATION

Movm

opY | Mierofiche

/Bl

ARCHIVE Gopy

TECHNICAL LETTER NUMBER 4O
HIGH-FREQUENCY 'ONTENT OF SPECIAL RECORDINGS--
PROJECT LONGSHOT*

by

John H. Healy** and Wayne H. Jackson*¥

-
o~

L :

b

-

DENVER, COLORADO

Covle_ /

DpoDC
(R TR

nov 23 1055 ||

| el ¥ iald
JiStA £



BEST
AVAILABLE COPY



UN1ITED STATES
DEPARTMENT OF THE INTERIOR
GEQLOGICAT SURVEY Tech:.icei Letter
Crugtal Studies-+0
November 15, 1965

Dr. John DeNoyer

VELA UNIFORM Branch

Advanced Research Projects Agency
Department of Defense

Pentagon

VYashirgton 25, D, C,

Dear Dr. DeNoyer:

*

Transmitted 22rewith are 10 copies of:

TECENICAL LETTEK NUMBER LO
HIGH-FRIQUENCY CONTENT OF SPECIAL RECORDINGS--
PROJECT LONGSHOT#

by

.‘ohn H., Healy¥* and wayne H. Jeacksom*

Sincerely,
)by B Aol
/
John H. Healy, Chief ’é?

Branch of Crustal Studfes

Work perfurmed under ARPA Order Ho. 19%-€5,

** U. S, Geological Survey, Denver, Colorado.



UNJSTED STATES
DEPARTMENT OF THE INTERIOR
GECLOGICAL SURVEY Technical Letter
Crustal Studies-i)
November 15, 1965
HIGH-FREQUENCY CONIENT OF SPECIAL RECORDINGS--PROJECT LONGSHOUT*
by
obn H. lealy** gnd Wayre H. Jackson¥#
INTRGOUCEION

Recent inter<st ‘n the high-frequency contect of teleeceismic signals
led us to try & aimple experiment for LONGSHOT. Three vecuvding trucks,
designated PAPA, TANGC, and SIERRA, were statiomed along a line at Lekm
fntervale in the Golden Gate Canyon {Ralston Buttes quedranyle) to the
west cf Denver (Figure 1), A combinxtion of EV-17 (1 cps) geophones and
filter settings were ased in an attempt to get the high-frequeuncy pcrtion
of the signal ou magnetic tape wich sufficient dynamic range for anslysis.
Moot of the existiug stations sre set to record teleseismic signals of
about 1 cps and sven when the data is on tepe, there is usually an
iozdequate dynemic range to examine the high-frequency content,

Samples of monitor reccrds (Figures 2, %, and 4) show charscteristisc
telegseismic arrivels at differeatr fllter settings. These records were
played back ~n & time-comprassed scale using high-cut filtering to
rémove the high-frequency noise (Figure S), Cne of the wost outstanding
events on tae record i{s an exceptionally stvong FP.P recorded within a few

seconds of the time estimated by the Jeffray3w5uuen curves, The first

arrtivals are cloar snd show a cle.r upward motion for the first Sreak.

# Work performed under ARPA Order No. 193-65.
*+ . S. Geological Survey, Denver, Colorado.
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Even though the three stations were within a few kilometers of e&cnh
other, there are marked differences {ia the characteristics of the
selswgrams following the first arrivals, which are probably caused by
complex crustal structure in the regiocn which is close to the transition
zone batween the Great Plains and the Rocky Mountains.

High-frequency content of tlhie seismic signal.--One of the stations

was disturbed by the passage of an automobile, but this disturbance was
limited to a few seconds of the total record. A more serious high-
frequency disturbance was created by aircraft at the time of the shot
which is particularly evident on TANGO and SIERRA (Pigures 3 and 4).
Even with these disturbances, the sites would be classified as
excepticnally quiet.

Techniques involving spectral analysis are often employed to
examire the high-frequency content of seismic signale. These techniques
have certain inherent disadvantages which may prevent meaningful
determinations of lLigh-frequency content. In particular the choice of
& wvindow length presents a serious problem because it is very difficult
to avoid {ntroducing a section of the record longer than the section
containing the phase being analyzed resgulting in the introduction of
high-frequency noise from cutside the time duration of the arrival.

The application of time domain filtering avoids this difficulty.

The playback svstem designed for the analysis of crustal dats was

used in an attempt to extract the high-frequency portion of the

sefemic signal. A representative sample of the playbacks are compiled




in Figure 6, The filtering was applied to the trace which had been
recorded with a 3-1/2 cps low-cut filter and a %7 cps high-cut fi{lter.
These filters have slopes of 18 and 36 db per octave respectively,
The filter settings used on playback have slopes of Sk db per occave,
There was no combination of filters which would reveal energy =zbove
the background noise level with frequencies higher than ebout 4 cps.
The filter settings with low~cut out and a high-cut of 2.5 cps
applied to the record that had been cecordad with a %.5 cps low-cut
filter reveal significant energy with a frequency of about 3 cps,.
Amplicude-frequency relatiouships for the first few cycles of
the prominent P phases, together with the background noise levels,

are plotted in Figure T.

CONCLUSIONS

The abi{l{ity to extract energy from the LONGSHOT event with an
{nstrumental frequency respouse from 3 to 4 cps suggests that significant
information might be extracted from telese’ smic signals by systems designed
to work in this portion of the spectrum, The examination of other paths
using different source and receiver posi‘ions are required t, estimate
the validity of the phenomena on a regional basis. Oliver (personal
communication) has reported significant energy as high as 20 to 40 cps
along some Atlantic peths and supgests thet regional differences in
the upper mantle charactecristice may play an important role in
estarlishing the hign-frequency content of teleseismic signals. While

it {8 too early to suggest pcssible uses of this portion of the sgpectrum




in the detection problem, one can make the geneval atatemen: that the
high-frequency part of the eoectrum may contain important informstioun
about the scurce mechanism that cannot be retrieved from standard

telegeismic records,
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FIGURE 1. INDEX MAP SHOWING LOCATION OF RALSTOM
BUTTES CUADRANGLE. JEFFERSON COUNTY, COLORADO
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2 Figure 5.--Record section using channel 1 from PAPA, TANGO, and SIEKRA.
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Figure 7.--Messured amplitudes of background noise and the first P event
for units PAPA (P), SIERRA (S), and TANGO (T).



